Differential expression of neuronal voltage-gated sodium channel mRNAs during the development of the rat trigeminal ganglion.
The developmental pattern of sodium channel expression in neurons of primary sensory ganglia is likely reflected in the electrical behavior of these cells. Little information is available on how voltage-gated sodium channels in sensory neurons are expressed during development in the trigeminal-innervated craniofacial region, where sensitivity is fundamental during early stages of life. Using in situ hybridization, we here demonstrate a differential both regional and transcript-dependent distribution of sodium channel alpha- and beta-subunits between Embryonic day (E)15 and Postnatal day (P)5/6 in the rat trigeminal ganglion. Na(v)1.3 mRNA was strongly expressed at E15, but declined to low levels at P5/P6. Na(v)1.8 was expressed at E15, increased to reach maximum levels at P1 and then decreased. Na(v)1.9 mRNA was detected at E19, reached a maximum at P1, and was then reduced. beta1 mRNA showed a steady rise in expression from E17, while beta2 mRNA was widely expressed from P1. beta 3 mRNA was detected at E15, reached a maximum at E19 followed by a decrease in expression. In the ophthalmic TG portion, there was a higher expression level of Na(v)1.8 and Na(v)1.9 between E19 and P5/P6 as compared to the maxillary/mandibular part, indicating an unexpected positional difference in channel distribution. mRNA levels of p11, which facilitates the expression of Na(v)1.8, were high at all stages. These findings show that trigeminal ganglion sodium channel transcripts mature in steps that are specific for each transcript. They also raise the possibility that different facial regions could differ in the ability to transmit sensory signals during early life.